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(54) Electric connector 



(57) An electric connector (2) having an 

insulating casing (5) with a number of cavities for 
respective electric terminals (4); a slide (15) movable 
with respect to the casing (5) in a direction 
perpendicular to the connection direction (A) of the 
terminals (4), and in turn having cam means (20) 
interacting with a complementary connector (3) to 
generate a force for mating the connectors (2, 3) in 
response to translation of the slide (15); and an 
activating lever (24) connected in articulated manner 
to the slide (15) and to the casing (5) by means of 
pins (27, 36) which engage respective slots (29, 35) in 
sliding manner to impart a translator/ component of 
motion to the lever (24), and to vary the resisting arm 
of the lever (24) during rotation of the lever (24). 




Q. 
LU 



BP 1005112 -1- 



Description 



EP 1 005 112 A2 



[0001] The present invention relates to an electric connector for a connecting unit having a large number of 
ways, and particularly, but not exclusively, for a connecting unit of the type used to connect an electronic central 

5 control unit to a vehicle electric system. 

[0002] Electric connecting units are known which substantially comprise a plug connector having a number of 
electric terminals; and a socket connector having a number of complementary electric terminals cooperating with 
respective electric terminals of the plug connector when the two connectors are mated. In the example application 
mentioned above, the plug connector is connected to a bundle of cables forming part of the vehicle wiring, while the 
socket connector is conveniently integrated in the central control unit. 

10 [0003] As is known, the force required to mate the connectors increases in direct proportion to the number of 
electric terminals of the connectors, and, in fact, mainly equals the sum of the forces required to insert each of 
the terminals inside the respective complementary terminal. 

[0004] Electric connecting units are known which comprise a lever device for reducing the manual force required 
and ensuring accurate guidance to mate the connectors. 
f5 [0005] EP-A-0 363 804 illustrates a connecting unit featuring such a device, and wherein one of the two 
connectors carries a slide movable in a transverse direction with respect to the connection direction and having cam 
slots cooperating with respective engaging pins carried by the other connector to produce a relative translation 
between the connectors in the relative engagement direction in response to translation of the slide in said 
transverse direction. 

[0006] A lever hinged to the body of the first connector and connected to the slide provides for translating the 
20 slide and so reducing the force required to mate the connectors. 

[0007] Known lever devices of the type briefly described above have several drawbacks. 

[0008] In particular, to effectively reduce the force required, the resisting arm of the lever, i.e. the 
distance between the fixed hinge axis of the lever and the point of application of the thrust transmitted to the 
slide, must be conveniently small with respect to the power arm of the lever. On the other hand, a short resisting arm 
results in a small amount of translation of the slide and, hence, in an unfavourable transmission of forces between 
the slide and the other connector. 

[0009] Alternatively, the efficiency of the lever device may be improved by increasing the length of the power 
arm or the angular travel of the lever. Such dimensions, however, being governed by overall size considerations, can 
only be increased to a certain extent. 

[0010] Moreover, connection of the lever as described above results in severe factional forces which 
30 considerably increase the manual force required to activate the lever. 

[0011] It is an object of the present invention to provide an electric connector for a connecting unit of the 
type described above, designed to eliminate the aforementioned drawbacks typically associated with known connecting 
units. 

[0012] According to the present invention, there is provided an electric connector of the type comprising an 
35 insulating casing having a number of cavities for respective electric terminals extending in a connection direction 
of said connector to a complementary connector; and a lever device for reducing the force required for connection to 
said complementary connector; said lever device comprising a slide sliding with respect to said casing in a 
direction perpendicular to said connection direction and having cam means interacting with said complementary 
connector to generate a force for mating said connectors in response to translation of said slide; and an activating 
lever for activating said slide and connected to the slide by first articulated connecting means, and to said casing 
40 by second articulated connecting means; 

characterized in that both said first and said second articulated connecting means comprise a pair of hinge 
elements connected to each other in sliding manner to impart a translator/ component of motion to said activating 
lever. 

[0013] A preferred, non-limiting embodiment of the present invention will be described by way of example with 
reference to the accompanying drawings, in which: 

45 

Figure 1 shows a view in perspective of the component elements of a connecting unit in accordance with the 
present invention; 

Figure 2 shows a side view of a first detail of one connector of the Figure 1 connecting unit; 
50 Figure 3 shows a side view of a second detail of the connector; 

Figure 4 shows an underside view in perspective of a third detail of the connector; 

Figures 5, 6 and 7 show larger-scale side views of the Figure 1 connecting unit in three different operating positions. 

55 

[0014] With reference to Figures 1 and 5, number 1 indicates as a whole an electric connecting unit, in 
particular for connecting an electronic central control unit (not shown) to a vehicle electric system. 
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[0015] Unit 1 substantially comprises a first plug connector 2 and a second socket connector 3 connectable to 
each other in a connection direction A. Connector 2 comprises an insulating casing 5 having a large number of 
cavities 6 extending parallel to direction A and for housing respective female electric terminals 4 (only one shown, 
withdrawn from the respective cavity, in Figure 1); and connector 3 comprises an insulating casing 6 conveniently 
formed in one piece with the outer casing (not shown) of the electronic central control unit, and a number of male 
5 electric terminals 7 extending parallel to direction A. 

[0016] Insulating casing 5 of connector 2 is substantially in the form of a hollow parallelepipedon, with a 
tubular lateral appendix 8 for guiding the cables 10 of respective electric terminals 4. 

[0017] Finally, unit 1 comprises a lever device 14 permitting guided mating of first connector 2 and second 
connector 3 with little manual effort 
10 [0018] Device 14 substantially comprises a slide 15 (Figure 4) movable inside and with respect to casing 5 in a 
direction B perpendicular to direction A. Slide 15 is substantially C-shaped, and comprises two substantially flat 
lateral walls 16 spaced apart and parallel to directions A and B, and a transverse end wall 17. Lateral walls 16 of 
slide 15 slide inside respective lateral walls 18 of casing 5, and define a cavity 19 for receiving, in use, 
insulating casing 6 of connector 3. 

[0019] Each lateral wall 16 has a number of cam slots 20 which cooperate with respective pins 21 on the outside 
f5 of casing 6 to produce an approach movement of connectors 2 and 3 in response to translation of slide 15 inwards of 
casing 5 in direction B. Each slot 20 comprises an input portion 20a parallel to direction A; an inclined 
intermediate portion 20b; and an end portion 20c parallel to direction B. More specifically (Figure 4), the slots 20 
close to the free ends of walls 16 have no input portions 20a, and the intermediate portions 20b terminate directly 
at said free ends. 

20 [0020] Device 14 also comprises a first-class lever 24 (Figures 1 and 2) for activating slide 15, and which in 
turn comprises a substantially straight, elongated, C-section grip 25, and two lateral end arms 26. 
[0021] Arms 26 comprise respective end pins 27 facing each other and defining an axis C of instantaneous 
rotation of lever 24 with respect to slide 1 5. Arms 26 extend on either side of casing 5, at respective openings 28 
in the lateral walls 18 of casing 5, so that pins 27 engage in sliding manner respective slots 29 formed in respective 
end portions 30 of walls 16 of slide 15 and extending parallel to connection direction A. 
25 [0022] Lever 24 also comprises two appendixes 34, which extend from grip 25 (Figures 1 and 2) in a direction 
substantially parallel to and on the inside of arms 26. Appendixes 34 have respective slots 35 elongated 
substantially radially with respect to axis C, and are engaged in sliding manner by respective pins 36 carried 
laterally by casing 5 and defining an axis D permitting articulation of lever 24 with respect to casing 5. 
[0023] Arms 26 also comprise respective intermediate inner pins 37 of axis E parallel to and located in an 
intermediate position with respect to axes C and D. The top edges of lateral walls 16 of slide 15 have respective 
flanges 38 defining, with corresponding flanges 39 of casing 5, respective longitudinal guides 40 engaged in sliding 
manner by respective pins 37. 

[0024] Figure 5 shows lever 24 in the raised or open position, which corresponds to maximum projection of slide 
15 from casing 5, and in which pins 36 engage the top ends of respective slots 35, lever 24 therefore has a maximum 
resisting arm, defined by the distance between axes C and D, and connector 2 may be mated with connector 3 so that 

35 pins 21 initially engage cam slots 20 of slide 1 5. 

[0025] As of the above position, lever 24 may be rotated downwards (Figures 6 and 7) to translate slide 15 
in direction B and so engage connectors 2, 3 and the respective electric terminals in direction A. 
[0026] Lever 24 and casing 5 have conventional click-on fastening means (43, 44) to lock lever 24 releasably in 
the closed position shown in Figure 7. 

40 [0027] During the initial part of its rotation between the Figure 6 and 7 positions, the motion of lever 24 has 
a radial component of translation with respect to axis D, in the direction defined by slots 35 and substantially 
upwards with reference to the Figures, so that pins 36 slide along and towards the bottom ends of respective slots 
35 towards pins 27, and the distance between axes D and C, which defines the resisting arm of lever 24, decreases 
gradually to the minimum value corresponding to the Figure 6 position. 

[0028] At the same time, pins 21 interact with inclined intermediate portions 20a of cam slots 20, so that the 
45 intermediate stage in the rotation of lever 24 calls for overcoming the mating load of the connectors. 

[0029] The final stage in the travel of lever 24 has a radial translation component In the opposite direction 
(i.e. towards axis C), and the resisting arm of lever 24 increases gradually until it is eventually restored to a 
relative maximum when pins 21 engage end portions 20c, parallel to direction B, of cam slots 20, which portions are 
reached when the connectors are fully mated. 

[0030] At the start of rotation of lever 24, when the mating load is relatively low, the value of the resisting arm 
of lever 24 is therefore greater and corresponds to smaller load amplification but greater displacement of slide 15 
per unit rotation of lever 24; at the intermediate stage in the rotation of lever 24, in which the mating load is 
maximum, the value of the resisting arm of lever 24 is lower and corresponds to greater load amplification to mate 
the connectors with very little manual effort; and at the final stage in the travel of lever 24, in which the load 
to be overcome is again low, the value of the resisting arm of lever 24 is again high, and corresponds to smaller 
55 load amplification but greater displacement of slide 15 per unit of rotation of lever 24. 

[0031] The advantages of connector 2 according to the present invention will be clear from the foregoing 
description. 

[0032] In particular, the movable-axis articulation between lever 24 and casing 5 provides for varying the 
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resisting arm of the lever during its travel, and so effectively reducing the manual activating load while at the 
same time favourable transmitting motion to slide 15 to reduce the dimensions and angular travel of the lever. 
[0033] Moreover, the "floating" arrangement of lever 24 reduces friction, thus further reducing the activating load. 
[0034] Clearty, changes may be made to the connecting unit described without, however, departing from the scope 
of the accompanying Claims. * 
[0035] More specifically, lever device 14 may be carried by socket connector 3 as opposed to plug connector 2. 

Claims 

1. An electric connector (2) of the type comprising an insulating casing (5) having a number of cavities (10) for 
respective electric terminals (4) extending in a connection direction (A) of said connector (2) to a 
complementary connector (3); and a lever device (14) for reducing the force required for connection to said 
complementary connector (3); said lever device (14) comprising a slide (15) sliding with respect to said casing 
(5) in a direction (B) perpendicular to said connection direction (A) and having cam means (20) interacting with 
said complementary connector (3) to generate a force for mating said connectors (2, 3) in response to translation 
of said slide (15); and an activating lever (24) for activating said slide (15) and connected to the slide (15) 
15 by first articulated connecting means (27, 29), and to said casing (5) by second articulated connecting means (35, 

36); 

characterized in that both said first and said second articulated connecting means comprise a pair of hinge 
elements (27, 29; 35, 36) connected to each other in sliding manner to impart a translator/ component of motion 
to said activating lever (24). 

20 2. A connector as claimed in Claim 1, characterized in that said hinge elements (27, 29) of said first articulated 
connecting means comprise at least a first pin (27) defining a first hinge axis (C) and engaging in sliding 
manner a respective first slot (29) elongated in a direction substantially parallel to said connection direction 
(A); said hinge elements (35, 36) of said second articulated connecting means comprising at least a second pin 
(36) defining a second hinge axis (D) and engaging in sliding manner a respective second slot (35); said first 
and said second pin (27, 36) respectively engaging said first and said second slot (29, 35) in sliding manner to 

25 vary the distance between said first and said second hinge axis (C, D) along the path of said activating lever (24). 

3. A connector as claimed in Claim 1 or 2, characterized in that said activating lever (24) is a first-class lever; 
said first and said second articulated connecting means (27, 29; 35, 36) being located respectively at an end 
portion (26) and an intermediate portion (34) of said activating lever (24). 

30 4. A connector as claimed in Claim 2 or 3, characterized in that said second slot (35) is elongated in a 
substantially radial direction with respect to said first hinge axis (C). 

5. A connector as claimed in Claim 3 or 4, characterized in that said first pin (27) and said second slot (35) are 
carried by said activating lever (24); in that said first slot (29) is carried by said slide (15); and in that 
said second pin (36) is carried by said casing (5). 
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6. A connector as claimed in one of Claims 3 to 5, characterized in that said activating lever (24) comprises at 
least a third pin (37) located in an intermediate position between said first and said second articulated 
connecting means (27, 29; 35, 36) and engaging in sliding manner a guide (40) defined by at least said slide (15) 
or said casing (5). 

7. A connector as claimed in Claim 6, characterized in that said guide (40) is parallel to the traveling direction 
(B) of said slide (15). 

8. A connector as claimed in Claim 6 or 7, characterized in that said guide (40) is defined by respective parallel 
flanges (38, 39) of said casing (5) and said slide (15). 
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